Tumor Society (NANETS). 6, 10 This binary staging differs from lymph node staging for almost all other solid tumors such as rectal adenocarcinomas, which have multiple categories based on the number of lymph nodes involved. 9 Previous studies have shown that the number of positive lymph nodes is linked with NET prognosis. 11, 12 However, no studies to date have evaluated the independent prognostication for lymph node positivity in rectal NETs.
In this context, the goal of this study is to determine if the number of positive locoregional lymph nodes impacts overall survival for rectal
NETs and to propose a new nodal classification scheme. Stratification of patients based on the number of involved lymph nodes may allow for better prognostication for patients.
| MATERIALS AND METHODS

| Data
The National Cancer Database (NCDB) participant used data files from 2004 to 2015 that were utilized to carry out this retrospective study. The NCDB is a joint program between the American College of Surgeons and the American Cancer Society.
The NCDB collects data from over 1500 cancer centers, all of which are accredited by the Commission on Cancer, in the United
States and captures over 70% of new cancer diagnoses per year. 13 Deidentified patient data including cancer stage, treatment, and survival are reported by local hospital extractors to the NCDB.
The surveillance, epidemiology, and end results (SEER) database from 1998 to 2013 was used for external validation. SEER is supported by the National Cancer Institute and collects data on cancer cases from the United States. 14 SEER is a national population-based registry composed of local registries from 18 states, which report information for all cancer cases within defined regions, with an increased focus on the representation of defined racial and ethnic groups. 15 This study was reviewed and deemed exempt by the Brigham and Women's Hospital Institutional Review Board.
| Patient population
The NCDB and International Classification of Diseases for Oncology codes were used to identify patients more than the age of 18 who were diagnosed with rectal NETs and underwent rectal resection (ie, low anterior resection and abdominoperineal resection) with available lymph node information. Patients were excluded if they had data missing with regard to lymph nodes. The rectal NET staging was carried out using the AJCC Staging System 8th edition (9) . Demographics, disease characteristics, and operative factors were recorded from the database.
External validation of the new proposed nodal staging was carried out using the SEER database (1998 to 2013). Identical inclusion and exclusion criteria to the NCDB patients were used to identify patients with rectal NETs in this database. 3 | RESULTS
| Statistical analysis
| Overall NCDB patient population
There were 687 patients with rectal NETs in the NCDB who met inclusion criteria for the study (Table 1) with all pairwise log-rank tests being highly significant (P < 0.0001).
| Patient population stratified by new nodal staging
Patients with N2 staging compared to N1 staging tended to have larger tumors, poorer differentiated tumors, higher AJCC T stage, and higher rates of lymphovascular invasion and positive resection margins (Table 2 ).
| Overall survival
Overall survival for AJCC N staging guidelines (N0/N1) and the new proposed nodal staging (N0/N1/N2) are shown in Figure 1A and 1B.
Patients with N0 disease had a 5-year overall survival of 81.8% (95% CI: 77.1%-85.6%). Patients with AJCC N1 disease had a 5-year overall survival of 48.1% (95% CI: 43.0%-53.1%). Using the new proposed nodal staging, patients with N1 disease had a significant difference in overall survival from patients with N2 disease (57.8% vs 32.6%, P < 0.0001).
| SEER external validation
Using the SEER database for external validation, the new nodal staging classification was able to differentiate survival outcomes ( Figure 1C and 1D 
| T stage stratification
Stratified subgroup analyses were performed to assess survival outcomes based on T stage (Figure 2 12.3%-50.1%), P = 0.20) (Figure 2D ).
For the SEER data, patients with T1 and T2 tumors had distinct In previous studies of rectal NETs, lymph node involvement has been shown to be an independent predictor of survival. 18 Beyond rectal NETs, previous studies have shown that the number of positive lymph nodes and lymph node ratio are both prognostic factors for gastroenteropancreatic NETs. 19, 20 Using the NCDB and SEER data we demonstrated that the new nodal staging remained a significant predictor of survival when lymph nodes is the gold standard. 22 The number of nodes retrieved could be a product of the extent of lymphadenectomy and thus insufficient lymph node examination during surgery could potentially lead to understaging of disease. Therefore, further studies are warranted to help quantify the optimal number of lymph nodes that need to be examined. Along these lines, we did find a small but significant difference in the median number of lymph nodes retrieved for patients with N0
(12 nodes), N1 (14 nodes), and N2 (18 nodes) disease. Thus, it is possible that N2 patients were upstaged due to higher lymph node retrieval, although this is unlikely given the small differences in lymph node retrieval and that the median number of nodes in the lowest group was 12.
This study has several strengths. First, this is the largest study to focus on the nodal staging of rectal NETs. Second, the study was carried out using a national, multicenter database with continuous audits, allowing for reliable and generalizable data. Third, we have validated the new nodal staging with an external group of patients from a different national database; however, there are some limitations of this study that need to be addressed. First, patients with missing lymph node information were excluded from the study and there was no standard for how many lymph nodes were retrieved; however, this reflects the current surgical management of rectal NETs. Second, the new nodal staging system was calibrated with overall survival instead of disease-specific survival, as diseasespecific survival is not captured in the NCDB. Third, specific variables related to rectal NETs such as Ki-67 staining are not recorded in the database.
| CONCLUSIONS
The number of positive lymph nodes is an independent predictor of survival in patients with rectal NETs. We demonstrate with two | 161
